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1 Purpose of this Quick Start Guide

SHEDS-Dietary is the dietary exposure module of the SHEDS-Multimedia exposure model. It
provides a flexible framework for stochastic simulation of population exposures to single or
multiple chemicals in food. This Quick Start guide is intended for persons familiar with dietary
exposure and risk assessment who would like to quickly learn how to use SHEDS-Dietary via a
hands-on approach. This guide presents a quick introduction to the SHEDS model's capabilities
and the basic steps required to initialize and run a SHEDS exposure simulation, as demonstrated
through an example tutorial case study.

This guide assumes the user is familiar with the general features of the SAS software program.
More detailed instructions, scientific explanations, file formats, relevant references, and case
studies are available in the SHEDS-Dietary User Guide and Technical Manual. In this Quick
Start Guide, readers will be directed to the relevant sections of these additional manuals for more
information. This manual assumes that the user has already downloaded and installed the
SHEDS-Dietary model (see Chapter 2 of the SHEDS-Dietary User Guide).

2 Introduction to the SHEDS-Dietary Module

SHEDS-Dietary is a stochastic dietary exposure model that can be used to estimate population
estimates of dietary exposure, based on food consumption data from either the United States
Department of Agriculture’s Continuing Surveys of Food Intake by Individuals (CSFII) for the
years 1994-1996 and 1998 or the National Health and Nutrition Examination Survey (NHANES)
What We Eat In America (WWEIA) study. Exposure is determined from food consumption
through the breakdown of foods to food commaodities via recipes, followed by stochastic
assignment of chemical residues to food commodities.

SHEDS-Dietary Version 1 is a stand-alone module that can be used in conjunction with the
SHEDS-Multimedia Version 4 residential module (also referred to as *SHEDS”), a sophisticated
but user-friendly cumulative human exposure model for chemicals contacted in a residential
setting .

Dietary exposure simulations performed using the stand-alone SHEDS-Dietary interface.
The interface provides a user-friendly environment for:

. Creating the required SHEDS-Dietary input files, including creation of residue
distribution data, assignment of residue distributions to food commaodities, and definition
of population risk parameters



. Running the SHEDS-Dietary model
. Viewing the model output in chart, graph, and tabular form

The main features of the SHEDS algorithms include:
« Ability to model single (aggregate) or multiple (cumulative) chemical exposures

e Cross-sectional and longitudinal analysis capabilities
» Consideration food, indirect water, and direct water consumption
e Ability to use custom food chemical residue information, or to use information from the
Pesticide Data Program (PDP) database
SHEDS results can be used to assess:
e Food and drinking water exposures for individuals
e Ranges and distributions of population dietary exposures
e Key factors and contributions of food types and chemicals to total exposures

e Uncertainties in exposure estimates

3 Steps in Creating and Running a SHEDS-Dietary
Simulation

The following are the main steps the user will take in setting up and running a SHEDS dietary
exposure simulation (i.e. "model run™). The majority these steps can be accomplished via the
SHEDS user interface:

1) Define the Run. The user will give the simulation a name and tell SHEDS where to
store all input files and results associated with the simulation.

2) Create Residue Information. Residue concentrations can reside in text residue data
files ("RDF files™) associated with food commaodities, or created within SHEDS from the
PDP database.

3) Specify the Main Simulation Settings. For example: Single chemical or multichemical
run? Single-day (cross-sectional) or longitudinal simulation? Food consumption only or
food and drinking water consumption? What type of residue data will be used (are the
data in text RDF files, or have the data been created within SHEDS from the PDP
database?)
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4) Assign Residue Information to Food Commodities. If the residue concentrations are
stored in RDF files, the user will use the interface to assign each RDF file to single or
multiple food commodities.

5) Finalize the Run Settings and Run the Simulation. The user will be ask to confirm a
number of run settings or file locations, enter risk parameters, and run the simulation.

6) Pre-Process the Model Output Data. The user will enter settings that will determine
output file names, and contribution analyses. Distributions of exposures and summary
tables are created.

7) View the Results. The user may use the built-in tools provided by SHEDS to view
results for the population or for individuals.

The following tutorial is designed to guide the user through these steps for a simple, single-
chemical, cross-sectional, SHEDS-Dietary run, in which the residue concentration data are stored
in RDF files. Other case study tutorials for multichemical and longitudinal runs are provided in
Chapter 7 of the SHEDS-Dietary User Guide.

4 Example Tutorial Case Study: Arsenic Exposure
from Rice Consumption

This case study demonstrates the steps in creating a single chemical, cross-sectional run for
arsenic. The example chemical is arsenic (As) and it is assumed that all exposure is due to
consumption of different forms of rice. The steps in setting up the run are enumerated below,
accompanied by a corresponding screenshot.

Instructions Associated Screenshot
1) Create the residue (RDF) files of B |:\ ab\NERL_Isaacsidd-11-dietary_develid_interface\bistarykrdfias
interest for the chemical. In this de LS TeR Pnres s b
tutorial, residue files were created Qi - © - | Pt |y roes | M- ) -
for different rice food commodities Address |2 L:\Lab\NERLJsaacs\m-l1-dietary,deve|\d,interface\Dietary\rdf\?_ v B
using a plain-text editor. Storeall | |5%, - R
the residue files in a single B R i - B
directory, under the SHEDS main 5 S Loca ik (C)
directory tree. These example files = 2 vaacn maorg
are included in the SHEDS-Dietary 3
package in the directory ".\ R
D_interface\Dietary\rdf\as", o
where .\ designates the root B0 v
SHEDS installation directory.
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2) An example residue file is shown
for white rice. The files follow the
format described in detail in
Section 5.5.2 of the SHEDS-
Dietary User Guide. The files
can also be created with the
SHEDS Create or Edit Residue
Data utility, described in detail in
Section 5.5 of the SHEDS-
Dietary User Guide

B ios_white ice.di- Wordpad oI
Fle Edt View Insert Fomat Heb

D|s(a| S sl L]n@-] B
|'ias for whit

e rice (ppm) =
, data is not neccesarily real data

0.058

3) Initiate a SHEDS-Dietary session
by double-clicking the SHEDS-
Dietary SAS shortcut icon.

For elp, press FL — /m;/!
Example RDF file for white rice for As
He Edt Vew Favorkes Ioos Hep ir

Qo - © - 3| Osowen 2 roms | -
£ of

Double click here to start SAS

4) The SHEDS disclaimer screen
appears first; select <Continue> to
proceed to the main SHEDS
screen.

T SHEDS-Dietary
: Display Issues

1715 STRONGLY RECOMMENDED THAT YOU MAXIMIZE AL PROGRAM
‘WINDOWS WHILE USING SHEDS. Some users may il need to use scrol bars 1o sze-
the b ionsl detat

periods (e.9., dai, vearly). SHED!

: S st
o el

e todasor
\ ol et s

ran detan)
HEDS Dietary

SHED:
mmmmm  SHEDS Mullinedia
(= 1
deserbed inthe the Techrical Manual and User Guide. Allnput vaes used in the.
SHED: 2

applcaion

Research and

by EPA's Scieniic Adsisory
ime.

s ith any questons, comments, ofspecific




5) Select <Specify Run File>, . SHEDS Muttmedia ain ItrfeceScreen.__ (EVENR)
<Create New Run File> to initiate
the creation of a new run for
arsenic. Detailed instructions for
specifying a run are provided in
Section 5.3 of the SHEDS-
Dietary User Guide

Click <Specify Run File>

Main Simulation Settings

Assign to

Set Up and Run SHEDS Dietary Module

Create or Edit Residue File

PDP Generator

Pre-Process Output Data

[
[
[
[ Add New Crop Group
[
[
[
[

View Results

Help l About I

Version 1.1 December 2011 (Development)

Click <Create a New Run>
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6) Enter the name of the new run as

“tst_ias” when prompted. Click
<Continue>. This will create a _

new directory in the SHEDS Run

Directory (which by default will be
" \d_l nterface\Di etary\Ru ns," r—-\Lab\NEHLJsaacs\km1-dwelew,deva\d,mterrace\\u\ene.y\ms\
although the user may change it) = — oo
for storing the run inputs and e e |
outputs. PYr—=—— [DDhunall—‘
Help | Cancel \ [ Continue_|

ersion 1.1 December 2011 (I)w.lnpmln\)

O™ SHEDS Multimedia Main Interface Screen

7) The Main Simulation Settings I
button will now be enabled. Select © s DAk e I
it and the Main Simulation Settings Shudy Dasign
screen will appear. Use the defaults Lot I
for Simulation Type, Study Dictary Pathways I
Design, Dietary Pathways, and O
Residue File Mode. Select “Other Tesidus Fil Wods I
Compounds” for the Chemical 0 sy P AR R o I
Class in the Chemical Information pr—
box. Click the “Add Chemical”
button. Enter “arsenic”. Click OK. I o o— = I Select “Other
Keep all other default settings and e " Compounds” then
select <Next>. This will define a I Chemica - I click <Add
single chemical, cross-sectional I I Chemical>
simulation of food exposure. In

this run, food residue files will be
assigned to food commodities.
Detailed instructions for specifying
main simulation settings are
provided in Section 5.4 of the
SHEDS-Dietary User Guide

S LIE)

Took_shtons ot
(I~ Ho=miany
&

Conterts o Do’

ﬁ : | ot ommom | 8 snosomcroens. [

Enter “Arsenlc" then click <OK>

8) The second Main Simulation
Settings screen appears upon
completion of the previous step.
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select "4" as the number of run =’ SHEDS Multimedia Main Interface Screen

Wt | e s
Return>. The options on this

screen are discussed in Section 5.4 TEg pletary Bata Sotree

of the SHEDS-Dietary User 3@1&_ NS

GUide' Eéﬁgjz;s Number of Run Iterations
20 - 49 years
Pomen 3248 ’
: [_cancel ][save and Return]

= SHEDS Multimedia Main Interface Screen g@@
9) When SHEDS returns to the Main

Screen, click the Assign Residues [ speciyrunkie |
to Commaodities button. This . in Simula ng:

button will open the screen the user Assign Residues to Commodities x|
will use to assign RDF (residue)

Set Up and Run SHEDS Dietary Module ]\

[

|
files to individual food | - ]
commodities. These may be ' A T L | :
assigned by food form or cooking ' AT I Select <Assign
method if the user desires, but : — : ReS|due(Sj to
typically residues are assigned to ‘ - . Commodities>
all forms of a commodity. The PR N——"c

Version 1.1 December 2011 (Development)

options and features of this Screen
are described in Section 5.6 of the
SHEDS-Dietary User Guide.

10) Select the directory where the
arsenic residue files are located by
clicking the <Set Residue File
Directory> button. The files are
located in <install>/Dietary/rdf/as,

Assign Residues to Food Commodities - test_ias

[ Assion Resdues by CookingSttus (Cooked Uncocked)

[asonResdues by Food Fom Pikisd, Srcked,Sabed: D
pecied Fiozen)

[ Assign Resdues via Resdue D

as defined in Step 1 (the folder .

name will be different than the one e .

shown in the figure below, since -

different user’s installation folder Select <Set Residue
] File Directory>

names may differ). = -

T Foo | T T P T 7]
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Select 23]

Look i | 23 2 & O e M.

3 5] ias_brown rice.rdt
<) |#)ias_cther rice.rdf

MyHécem |3 )ias_whie rice. rdf

Documents

Dezktop
My Documents

g

:‘!‘7

My Computer

Folder csvkki-11-dietary_develd_interlace\Dietansudiias

MyMNetwork  Files of s A8 Files ] v — Cancel

Select the directory “\d_interface\dietary\rfd\as” where

" indicates the SHEDS installation directory

"
11) Select the Crop Group "Cereal . — e
Grains." This will populate the

food commodity list. Select the

food commodities "Rice, white"
and "Rice, white, babyfood." Hold
the control button down while
clicking to select multiple
commodities.

[ Asion Resdue by Cooking Stalus (Cooked Uncocked)

SeloctRsie i

e

Dctied Conmodier
7o T T 7 S T T B -

Select “Cereal Grains” and then select the white rice
commodities.

12) Now click <Select Residue File>,
will open window with a list of the
available RDF files in the specified
directory. Select the RDF file
"ias_white rice.rdf" and click
<OK>.

Click <Select Residue File>
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Ayaiable Residue Fies
[

iaf other rice.idf
is_brovn nice.rdf

0K

Select the residue file “ias_white rice.rdf”

13) Click <Apply Data to Selected

Commodities> to assign the
selected residue file to the selected
food commodities. This will
populate a list in the Defined
Commodities window describing
the linkages. This is for the
convenience of the user. Notice
that in this example the RDF files
are assigned to all Food Forms and
Cooking Methods.

Click <Apply Data to Selected Commodities>

14) Populate the other rice
commodities with the appropriate
Residue files by repeating Steps
11-13 for additional commodities.
Assign the file "ias_brown
rice.RDF" to the brown rice
commodities, and then assign
"ias_other rice.RDF" to all
remaining rice commodities.

I -1

D) ssionResidns by Cooking S (Cocked Uncocked)

15) Click <Save and Exit> once all the
rice commodities are assigned || e R
residues.

Reside Fie

o o e d SelectReseFe

Vaidats | sagana ext
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Click <Save and Exit> ‘




16) Select the <Set Up and Run
SHEDS-Dietary> button from the

Main SHEDS screen. Provide a

prefix for the run (“test_ias_"). e e

This will be used to label output

data, which will be stored in the | L — o

Run directory for the run. Enter

the desired risk (toxicological) EE | mm

Other Options

[T Use pesticide usags/a filin LOD for No Detected Value Bayer DWCS
Same Food -Same Residue

parameters (or use the ones
provided in the example), and then

click <Save Run File> to save the v ——

Run File. Th_e simulation is then e pE ey |
run by selecting <Run LN - S |2t R
Simulation>. Details on this screen PR g —
and its options are provided in T ] Tem | e |

Section 5.7 of the SHEDS-

Dietary User Guide. Enter Prefix for run (“test_ias”). Click <Save Run File>

then <Run Simulation>

17) Monltor the progress Of the 0¥ SHEDS Multimedia Main Interface Screen
SHEDS run via the Run Progress
dialog. When the run is done,
select <Close>. e T i AEGCE IFORMATION - s ok s i,

DATA PREPARATION COMPLETE.
Starting interstion loop 1 of 4
CALCULATING FOOD EXPOSURE
Starting interation loop 2 of 4
LCULATING FOOD EXPOSURE
Starting interation loop 3 of 4
LCULATING FOOD EXPOSURE..
Starting interation loop 4 of 4
CALCULATING FOOD EXPOSURE..
SHEDS-DIETARY RUM COMPLETE

Close
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18) The Pre-Process Output Data
screen will open automatically.
Select the prefix of the run to be
preprocessed (test_ias_) and a
prefix for the summary data (also
test_ias_). (Everything except the
prefix should be the default). Also
select the number of iteration runs
to use, and the upper and lower
percentiles to be used for the
contribution analyses. Then, click
the Run Preprocessing Routine
button, and then the OK button.
Details on this screen and its
options are provided in Section 5.8
of the SHEDS-Dietary User
Guide.

Oglont Moot (o b Bt e 4o Ple e oo TEST 1AS
eiect odei Dutput Data to Process e

Seeite Pt for Dat =] !
Swecily Prefix for Suramary Data i

;
- . P - e w——" =
Selact inaat Vanabe to Vi Erpois - Sisenic -

Aabel [Dptionai) I I

A !
|7 ]

). Click <Save>

T2 5.0 T |

T T T S I,
wun rlEl)IUUChHIIIt\_’, INCIILITIC-7. WV TICTT UOTIC., S~TLATL-.

Enter prefix for summary data {"1as_

b

19) Click on the <View Results>
button to display the View Results
selection screen. Select <View
Cross-Sectional Data>. Details on
this screen and its options are
provided in Section 5.9 of the
SHEDS-Dietary User Guide.

I SHEDS Multimedia Main Interface Screen FE®

SHEDS-Dietary

Specify Run File I
1

Main Simulation Settings

Assign Residues to Commodities

Set U d Run SHEDS Diet: Modul =
MASIRALE — View Results

[
[
|
|
[ Create or Edit Residue File e
[
|
[
[

i |

PDP Generator [ __View Longitudinal Results |
Fre-Frocess OutputData

e |

View Resuits

T g SR |

Versian 1.1 December 2011 (Development)

Click <View Results>, and then <View Cross-Sectional
Results>.

20) The main View Cross-Sectional
Results screen will now appear.
Select the run of interest
(TEST_IAS) from the run selection
list (the name will appear without
the trailing underscore). Select
“CDFs” as the output to view, and
highlight the variable Food
Exposure:Day. Selecting <Update
Display> will update the figure
with the selected options. In this
way, different output tables and
graphs can be generated.

0 0 20 30 40 50 60 70 80 920 100

Percentile
4l |
(o e | E Lo - () S BuILD: SOURCE DEET...| (8] vaidatetacros ses | S Buo: soRcE Drer... | § puno: souRce e, =

Select the run “test_ias”, “CDFs” as output to view, “Food Exposure: Day”
as variable, and click <Update Display>
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21) Select “Z-score plot” as the output
to view and click <Update
Display>. This will generate the z-
score plot for arsenic exposure.

Exposur

re=Arsenic

mghkgiday

8=

5 years

0.00m
0.0010
0.0009
0.0008
0.0007
0.0006
0.0005
0.0004
0.0003
0.0002
0.00M

Exposure (mg/kg/day)

0.0000 PRI

=1 0 1

22) Select “Exposure Percentile Table”
as the output to view, highlight
both available variables, and click
<Update Display>. This will
generate the requested table for the
selected variables.

Select un ta View (Curent Run: TEST_IAS)

[resT_tas |

~
1}

Select OutpuTo View

’ [Exposune: Percentie Table ~] ’

Select Vanable{z)

Select Population Group

[ 8 Groups:

Help m Close

Print to File

Exposure Percentiles

All Groups
Exposuse Type| Exposurs Category | Age Group | samplesze | Mean | istion]  urd |Medi A
1 |Dietsy Daly 3-5yenis B8 I6EDS 51E-03 mofkg/day
2 Dietary Daly 3-Syears I/2B  B3ED BEE+01 ug/day
3 |Dietay Ealing Occasion  3-Syears 3128 335 43603 mghkgloce |
4 |Dietay EslingOccasion  3-Syeais /128 BIEM 726401 ugloce

23) Repeat this process by selecting
“Exposure and %APAD: Summary
Table,” selecting the two available
variables, and again updating the
display.

Select Run to View (Curent Run: TEST_IAS)

Select OutputTo View

e and %APAD: Summary Table

Select Poy pu\almnﬁ up

AHB oups.

Hel ‘I Print to File
Exposure Summary:
Al Groups
Exposurs Type] Evposure Calegoy | AgeGiowp | _sample s [55th dy]
1| Dietay Daiy 3-5yems 2128 00002029577 0.000410328¢
2 Dietary Daily 3-5years 35128 349351425 719712,
3 Dietaty Eating Occasion 3-5years »128 0.000188601 0000337853
4 Dietary Eating Oceasion 3-5Syears K128 3.28909152 6.073424

24) Selecting “Contribution by
Commodity: Bar Chart” as output
to view and % Food as the variable
produces a bar chart of % food
consumed by commodity. A plot
of the contribution of food types to
total chemical exposure can also be
generated by selecting % Chemical
as the variable.

e e Tl
I

Food Comn:

i s it he Figne

Percent of Food Consumed

Rlange: 985——05

Fice, flour
Fioa, white

Farosnt of Food Consumed

. o
e Er— Gt vty | El itk | 8 oo sounceonr B vorn s S o somce o | 8 wuvsomceowr B




=18l
loix|

25) Analogous Pie charts can also be an
displayed by selecting
“Contribution by Commodity: Pie
Chart.”

w_tep
[Eeman(iamms [ HBas0e
T

View Results il
e Oy
)

Percent of Food Consumed
Fango: 965

——905

55 yoars | |

uuuuuuu

26) Finally, a contribution table can be
created by selecting “Contribution

by Commodity: Summary Table”

as the output to view. S| [0

Select Runto View (Curent Run: TEST_IAS)

TEST_IAS ]

Help | UpdateDisplay | Close |

Contribution by Commodity
All Groups
e [FoiD_Codl | FeantiFosd Eormimed] Pacentof Posiod &
ice, whie 16003230 7805 67.06
ice four 16003250 19 1%
‘‘‘‘‘‘‘‘ 15003240 703 964

S s interface

5 Recommended Next Steps

Once the new user has worked through this tutorial, it is recommended that they read through the
User's Guide to better understand the capabilities and options of SHEDS. Additional Case
Studies, including case studies for multichemical and longitudinal studies, and how to generate
final SHEDS residue files from the PDP database, are provided in Section 7 of the SHEDS-
Dietary User Guide.
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